INTRODUCTION
Use of out-of-hours primary care services is perceived to be expensive 1 2 and presents patient safety challenges. 3 In addition, by definition, out-of-hours use disrupts relational continuity of care, posing problems for many doctors who may be unfamiliar with complex patients with multiple morbidities, and patients who may prefer to see their regular doctor. [4] [5] [6] For the above reasons, reducing demand for out-of-hours primary care is seen as a reasonable goal for modern healthcare systems. How to achieve such a reduction in out-of-hours primary care is nevertheless not well understood. A popular hypothesis put forward by many managers and politicians 7 is that difficulties in accessing daytime primary care services may be fuelling the increased use of out-of-hours services, including emergency and out-of hours primary care.
Against this background we analysed recent data from the English General Practice Patient Survey to explore the associations between patient-reported measures of ease of accessing in-hours primary care and the use of out-of-hours primary care services. We conducted this study with a view to identifying potential improvements in accessing primary care services that could lead to a reduction in use of out-of-hours primary care.
METHODS Data
Data from the 2011/2012 English General Practice Patient Survey (GPPS) were used for the analysis.
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Key messages
What is already known on this subject ▸ Provision of out-of-hours primary care presents many challenges for modern healthcare systems. ▸ Previous studies have suggested that poorer in-hours access to a general practitioner (GP) is associated with increased use of out-of-hours primary care but were limited in sample size and the number of access measures they have examined.
What this study adds ▸ In a large national survey of patients, self-reported difficulty in accessing a GP within standard opening hours was associated with increased use of out-of-hours primary care services, independently of age, gender, ethnicity, deprivation, chronic disease and employment status. ▸ The relationship between convenience of opening hours, our strongest predictor, and out-of-hours primary care use was strongest among patients not in employment or education, indicating that a potential way to reducing demand for out-ofhours primary care is by improving in-hours access (rather than extending opening hours). ▸ If the described association was causal, a maximum 11% reduction in demand for out-ofhours primary care may be achievable.
The GPPS is a national patient experience questionnaire sent to about 2.7 million patients registered with a GP practice. The survey has a random stratified (by age, sex and practice) sample covering all 8271 practices in England. The overall response rate was 38%. 8 Non-identifiable data were used in this research, and no ethical approval was required. A full description of the GP Patient Survey design and administration, including the necessary data governance arrangements, has been published previously. 8 We restricted analysis to respondents who indicated that they saw or spoke to a GP in the last 6 months. A dichotomous outcome variable was created indicating whether or not patients also reported trying to call an out-of-hours GP service for themselves in the last 6 months (box 1). In the UK, the first point of contact with out-of-hours primary care service is through a telephone triage service, after which subsequent care is provided through various pathways (including telephone consultations, face-to-face consultations, home visits or referrals to secondary care).
We explored the association between in-hours general practice access and use of out-of-hours primary care services using five different patient-reported in-hours access measures included in the General Practice Patient Survey: (1) ease of getting through the practice on the telephone, (2) frequency of seeing or speaking to preferred GP (interpersonal continuity of care), (3) ability to book an appointment within 2 working days (urgent), (4) ability to get an appointment 2 days ahead or more (routine), and (5) convenience of opening hours (see GPPS questions Q3, Q8-9, Q10-12 and Q26, and also online supplementary appendix 1). Adjustment was made for gender, age, ethnicity, small area deprivation (using quintiles of the Index of Multiple Deprivation 2010 score of patient's residence 9 ), presence of a chronic condition and employment status (see online supplementary appendix 2). Of these factors, deprivation is the only non-self-reported measure. The choice of adjustors was informed by evidence indicating that adjustments for gender, age, ethnicity and deprivation may affect reports of patient experience and that employment status (including the ability to take time off work) may be a key factor in determining experience of access. 10 11 We also hypothesised a priori that chronic disease status may be an important factor in determining experience of access.
Analysis
First, we used logistic regression models to explore associations between individual exposure variables (ie, in-hours access measures) and out-of-hours primary care service use, without and with adjustment (results not shown) for patient sociodemographics. Second, we considered all access measures and all sociodemographic variables in one single model. Because patients could only answer either the item on ability to book 'urgent' (within 2 days) appointments or the item on ability to book 'routine' (after 2 days or later) appointments, these two items were combined into one variable: 'ability to get an appointment'. Furthermore, this model included a random effect for GP practice to control for clustering of poor access at the practice level.
Next, we explored potential interactions between the access variables and two patient-level covariables-employment status and chronic disease status. We did so because of prior considerations that employment status may impact on the likelihood of use of in-hours care, 12 and also because a proportion of out-of-hours use might be preventable among chronic disease sufferers with better in-hours access. 13 A stepwise approach was taken retaining only those interactions terms that were statistically significant.
Finally, assuming that the observed association was causal, we explored the potential maximum reduction in out-of-hours primary care use that could be achievable by optimising the experience of in-hours access measures for all patients. This reduction was estimated by setting all the access scores to the best categories. The relative reduction in use of out-of-hours primary care was subsequently calculated. All analyses were conducted using Stata v11.2.
RESULTS
Of 767 317 patients who reported at least one in-hours contact with a GP in the last 6 months, a final sample size of 567 049 patients was used for the analysis. We excluded patients who reported that they had used out-of-hours service for someone else or did not respond to this question, and patients with missing sociodemographic information. Seven per cent (40 108) of patients in the analysis sample reported using out-of-hours GP services for themselves in the last 6 months.
Crude associations between each measure of in-hours access and out-of-hours service use
We found evidence ( p<0.001) that, for each of the five in-hours access measures, poor reported experience was associated with higher use of out-of-hours services (table 1). For example, difficulty in getting through to the surgery by telephone was associated with an increased likelihood of out-of-hours use (OR 1.54, 95% CI 1.47 to 1.61 'not at all easy' vs 'very easy'). After adjusting each association between out-of-hours use and the individual in-hours access measures for sociodemographic variables, we found little difference between the crude and adjusted effects (results not shown). This suggests that there was no substantial confounding of the association between in-hours access and out-of-hours service use by age, gender, ethnicity, deprivation, chronic condition status and employment status.
Adjusted multivariable model
In the adjusted model (all measures of in-hours access, adjusted for sociodemographic variables and including a random effect for general practice), there remained evidence ( p<0.001) for independent associations between increased out-of-hours GP use and each of the four in-hours access measures (table 1) . However, while in general poor reported in-hours experience was associated with an increased frequency of out-of-hours use, the observed crude association with reported telephone access was lost after adjusting for other exposures. The strongest adjusted association was seen between convenience of opening hours and use of out-of-hours services (OR 1.42, 98% CI 1.36 to 1.50).
Box 1 Outcome question as it appears in the 2011/2012 GPPS. Note: Only patients who replied 'yes, for myself' or 'no…' were included in subsequent analysis Q37: In the past 6 months, have you tried to call an out-of-hours general practitioner service when the surgery was closed?
□ Yes, for myself □ Yes, for someone else □ No. Go to Q42 ‡Not in work or education includes unemployed, permanently sick or disabled, fully retired from work, looking after the home, doing something else. GP, general practitioner.
Almost two-thirds of all respondents indicated a preference for interpersonal continuity of care. Compared to those reporting the best experience of continuity of care, patients reporting less favourable experiences were more likely to use out-of-hours services (eg, OR 1.26, 95% CI 1.16 to 1.38 for patients who could see their preferred doctor 'never or almost never' vs 'always or almost always'). Patients who were unable to get an appointment when they wanted one were more likely to report using out-of-hours services (adjusted OR 1.21, 95% CI 1.17 to 1.27 'yes' vs 'no').
Interaction models
There was evidence for an interaction between employment status and continuity of care, and also with convenience of opening hours ( p=0.03 and p<0.001, respectively) but not with any other measure we examined (table 2) . The relationship between continuity of care and out-of-hours use did not show a clear pattern of variation between patients from different employment groups. On the other hand, the association between convenience of opening hours and out-of-hours use tended to be stronger among patients who were in part-time employment and those not in work or education. There was no evidence of interactions between chronic disease status and the exposure variables ( p>0.1 for all). This suggests that the relationship between access to in-hours primary care and use of out-of-hours GP services did not differ significantly between patients with and without chronic diseases.
Predicted reduction in reported out-of-hours use
Assuming that the observed association between in-hours access and out-of-hours primary care use is causal, we estimate that there would be an 11% relative reduction in the proportion of patients who use out-of-hours primary care if it were possible to achieve optimal experience of access to in-hours primary care for all patients (table 3) . It should be noted that this reduction is estimated only for those patients who have seen their GP in the last 6 months.
DISCUSSION
Our findings indicate that difficulty in accessing in-hours services in English general practice is associated with increased use of out-of-hours primary care services, regardless of age, gender, ethnicity, deprivation, presence of chronic disease and employment status. On further exploration of the associations between different employment groups, we found that the relationship between convenience of opening hours, our strongest predictor, and out-of-hours use was the strongest among unemployed patients. To demonstrate the potential for reduction in use of out-of-hours primary care, we developed a model where in-hours access was made optimal assuming that the associations observed were causal. A maximum of 11% relative reduction was estimated to be achievable.
Previous studies on primary care access have explored associations between primary care access and emergency department attendance and hospital admissions. [13] [14] [15] [16] [17] [18] [19] For example, a recent ecological study explored the association of in-hours access measures and attendance of emergency department at the practice level. 19 Some earlier studies examining the relationship between in-hours primary care access and use of out-of-hours GP services in England were small and looked at limited number of access measures. 20 21 For example, difficulty in getting an appointment with the GP 20 and in getting through to the practice on the telephone 21 were associated with increased out-of-hours primary care use. However, there is no substantial evidence on the impact of access to in-hours primary care on the use of out-of-hours GP services.
Strengths of our study include the large survey sample, the ability to analyse patient-level data, the fact that findings were adjusted for sociodemographic characteristics of patients and the use of a validated questionnaire for the survey. 22 23 Table 2 Variation by employment status in the association between use of out-of-hours primary care services and ability to see preferred GP or convenience of opening hours (from interaction analysis-see 'Methods', the variation is only shown for those variables where statistically significant interactions were found) A limitation of this study is the inability to evaluate the appropriateness of the out-of-hours contact. Nevertheless, it is not reasonable to assume that all episodes of out-of-hours use observed for patients who reported greater difficulties in accessing in-hours care could have been judged appropriate. Second, individual variation in ability to self-manage, past experiences of both in-hours and out-of-hours care and individual values and cultural attitudes may all influence the propensity to use out-of-hours care. 24 Caution must be exercised when assuming an association may be causal when using observational data. A further limitation of our study is that there may be a potential for endogeneity in the association between in-hours access and out of-hours use, in that patients who report poor access to daytime GP services may be higher users of both in-hours and out-of-hours services. If this were to be the case, the findings do not necessarily imply that the poor access has led to increased out-of-hours use.
It is commonly believed that some patients are unable to attend for routine or urgent issues during usual surgery opening hours due to daytime commitments, particularly full-time employment. 25 This is supported by evidence that patients are willing to trade-off speed of access to care for more convenient appointments for acute and chronic problems, 26 27 and that increasing the daytime capacity by offering more appointments does not necessarily lead to increased patient satisfaction. 28 However, contrary to expectations, our study found that the association between out-of-hours use and convenience of opening hours was in fact stronger among those in part-time work and those not in work or education. This may mean that a more effective approach to reducing demand for out-of-hours primary care is to try to improve in-hours access as opposed to extending opening hours. For example, many practices do not offer appointments between late morning and mid-afternoon, but some patients may find such times preferable. Offering greater availability of appointments at times convenient for these groups of people may have an effect on the use of out-of-hours care.
Our study estimates the impact on out-of-hours GP use at the population level if all four in-hours access measures were improved to their best possible experience. Our estimated numbers must be treated with a fair degree of caution. First, this impact calculation does not include those who report contacting out-of-hours services for someone else. Importantly the proportion of responders who reported contacting out-of-hours services for someone else is slightly bigger than those who only contacted out-of-hours services for themselves. While it is likely that in-hours access issues may still be a predictor of contacting out-of-hours primary care for someone else, available data do not allow us to directly consider such use. Second, our estimate does not include people who have not seen their GP in the last 6 months but have nevertheless used out-of-hours primary care services; however, this patient group only accounts for a small proportion of all out-of-hours service users. Third, our model only considers the potential impact of improvements among patients who report worse access. However, implementation of interventions to effectively improve access at a given practice will also benefit those patients at that practice who have recently reported good access, leading to an underestimation of the true potential impact. The above limitations should be borne in mind. Although it should be acknowledged that achieving optimal experience of in-hours access for every patient is unrealistic, the relative reduction of 11% in out-of-hours use serves as an illustration of the need to develop interventions to improve in-hours access to primary care.
This study highlights the organisational aspect of access that can be targeted for interventions to reduce use of out-of-hours primary care in England. However, access is a multidimensional construct, 29 30 and it is important to bear in mind patient characteristics that can affect a patient's healthcare seeking behaviour. 30 Research comparing patient experiences and objective measures of quality of care can provide invaluable insights into the factors that underpin patient preferences and satisfaction with the healthcare system, 31 illuminating psychosocial and cognitive factors that may affect the use of in-hours GP services. More research is also required to determine whether patient-reported satisfaction with and convenience of opening hours are affected by individual circumstances such as personal responsibilities (eg, child care arrangements, caring responsibilities).
In conclusion, we found strong evidence that difficulties in accessing in-hours primary care are associated with higher use of out-of-hours primary care in England. The findings can help further motivate the development of interventions to improve patient experience of in-hour access.
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